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ABSTRACT
Atopic diseases in children often develop in series and atopic 
dermatitis usually occurs first. To clarify the serial develop-
ment of atopic dermatitis and bronchial asthma in atopic 
children in Japan, the present and/or past history of atopic 
dermatitis in patients with bronchial asthma was examined. 
Patients (n=280) with bronchial asthma in five prefectures in
Japan were examined at a mean (±SD) age of 8.2 (±4.5)
years and asked about prior and/or concurrent atopic der-
matitis. The mean (±SD) age of the patients at the onset of
bronchial asthma was 3.0 (±2.3) years. There was a present
or past history of atopic dermatitis in 54% of the patients, and 
47 and 72% of those had developed atopic dermatitis within 
the first 6 and 12 months of life, respectively. In 86% of the 
patients with both bronchial asthma and atopic dermatitis,
atopic dermatitis developed first. The mean (±SD) duration
from the onset of atopic dermatitis to the time of examination
was 7.3 (±4.3) years, and atopic ermatitis had been cured
in 49% of the patients within this period regardless of the 
therapy used. Patients with atopic dermatitis had a higher 
rate of atopic dermatitis in their families (43%) compared 
with those without atopic dermatitis (23%). These data show 
that half of the children with bronchial asthma first develop 
atopic dermatitis in early infancy and that it is relatively easily 
cured.
Key words: atopic dermatitis, bronchial asthma, children, 
prevalence
INTRODUCTION
The prevalence of atopic diseases in children has been increas-
ing.1-3 Atopic diseases in children have been known to develop 
in series, and their serial development has been termed the 
'allergic march'.4 Atopic dermatitis usually occurs before the 
onset of other atopic diseases such as bronchial asthma.5,6 
Although the prognosis of atopic dermatitis in infants is relatively 
good, a considerable number of children with atopic dermatitis 
develop bronchial asthma when they are older.7-12
 The development of atopic diseases is considered to be influ-
enced by both genetic and environmental factors, and cord 
blood IgE levels may or may not be a predictor of the later 
development of atopic diseases.13-17 Although the genetic and 
environmental factors have not yet been determined in detail, it 
is probable that environmental factors play an increasing role 
and are more responsible than genetic factors for the recent 
increase in the prevalence of atopic diseases; genetic changes 
in such a short period seem highly unlikely. If this is the case, 
prediction of the later development of bronchial asthma in chil-
dren, from putative genetic markers such as cord blood IgE and 
soluble CD23, may become more difficult than before.'8"9 
Under these conditions, the serial development of atopic der-
matitis and bronchial asthma suggests that atopic dermatitis is a 
useful predictor of the later development of bronchial asthma. 
Therefore, it is important to clarify the actual state of the serial 
development of atopic dermatitis and bronchial asthma.
 In order to clarify the relationship between the serial develop-
ment of bronchial asthma and atopic dermatitis in Japanese 
children, we examined the existence of prior and concurrent 
atopic dermatitis in children with bronchial asthma, their family 
history of atopic diseases and other parameters.
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METHODS
Patients
We studied 280 children with bronchial asthma (176 males and 
104 females; Table 1) who visited pediatric out-patient clinics at 
Kyoto, Gifu and Gunma University Hospitals and at related hos-
pitals in Kyoto, Osaka, Hyogo, Gifu and Gunma prefectures 
from August 1994 to March 1995. Although serum IgE levels 
and antigen-specific IgE antibodies were not fully examined in 
each patient in this study, our previous data showed that more 
than 90% of children with bronchial asthma were considered to 
have atopic asthma, determined by the presence of elevated 
serum IgE levels and/or antigen-specific IgE antibodies (data 
not shown). This suggests that a vast majority of the patients 
examined in this study had atopic asthma. They were examined 
clinically with informed consent, and they and their parents were 
questioned about prior and concurrent atopic dermatitis.
Diagnostic criteria for atopic diseases
Bronchial asthma was defined as repeated episodes of reversible 
bronchial obstruction as diagnosed by a physician. Atopic der-
matitis was defined as a pruritic, chronic or chronically relapsing 
dermatitis with typical features and distribution,20,21 as diagnosed 
by a physician. In patients who had once been diagnosed as 
having atopic dermatitis but showed no signs and symptoms of it 
during the examination, the diagnosis was 'atopic dermatitis 
cured'. In the vast majority of these patients, the earlier diagnosis 
of atopic dermatitis had been made by a physician.
Family history
Family histories of bronchial asthma and atopic dermatitis 
among first and second degree relatives were documented from 
interviews of the patients and their parents.
Statistical methods
Data were analyzed using the X2 test.
RESULTS
The characteristics of the 280 patients (176 males and 104 
females) with bronchial asthma are shown in Table 1. The mean
(±SD) age of the patients at the time of examination was 8.2
(±4.5) years, and+hey had developed bronchial asthma at 3.0
(±2.3) years. Approximately 10,60 and 84% of the patients
developed bronchial asthma within 1, 3 and 5 years of age, 
respectively (Figure 1 b). A present or past history of atopic der-
matitis was noted in 152 children (54%). There was no signifi-
cant difference between males and females. There was no 
significant difference, either, in the age of patients at the onset 
of bronchial asthma between the group with and the group 
without atopic dermatitis (Table 1).
 On the other hand, 47 and 72% of the 152 patients with 
atopic dermatitis had had the symptoms within the first 6 and 12
months of life, respectively (Figure 1 a). The mean (±SD) dura-
Table 1. Characteristics of patients with bronchial asthma
Fig. 1 Age in months at onset of atopic dermatitis (a) and of 
bronchial asthma (b).
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tion from the onset of atopic dermatitis to the time of examina-
tion was 7.3 (±4.3) years, and atopic dermatitis had been
cured in 49% of the patients (50% of males and 45% of females) 
by the time of examination. There was no significant difference 
in the ages of patients at the onset of atopic dermatitis between 
the two groups, atopic dermatitis cured and atopic dermatitis
not cured (0.8±1.3 years and 1.2±1.9 years, respectively).
There was no significant difference between males and females, 
either. Of the 152 children, 130 (86%) developed atopic der-
matitis first and only 8 (5%) developed bronchial asthma first 
(Table 2).
 Approximately 85, 40 and 28% of the patients with atopic 
dermatitis had been treated with, respectively, topical oint-
ments, oral anti-allergic drugs and elinination of responsible 
foods from the diet (Table 3). However, the prognosis of atopic 
dermatitis was not affected by the type of treatment. Instead, the 
cure rate of atopic dermatitis was highest in children who had 
not received any therapy, mainly because their atopic dermatitis 
was mild.
 As shown in Table 4, a family history of bronchial asthma 
and/or atopic dermatitis was noted in first or second degree rel-
atives of 67% of the patients with bronchial asthma (bronchial 
asthma 49%, atopic dermatitis 34%). There was no difference 
between males and females. There was also no difference in the 
rate of positive family history for the atopic diseases between 
mothers (bronchial asthma 16%, atopic dermatitis 6%) and 
fathers (bronchial asthma 13%, atopic dermatitis 7%). In addi-
tion there was no difference between the group with and the 
group without a positive family history in regard to the age at the 
onset of bronchial asthma or atopic dermatitis, the incidence of 
prior and concurrent atopic dermatitis, and the prognosis of 
atopic dermatitis. Children with atopic dermatitis had a higher 
rate of positive family history for atopic dermatitis (43%) (deter-
mined by discrimination analysis) especially in their parents 
(18%), compared with the children without atopic dermatitis (23 
and 7%, respectively).
DISCUSSION
We showed that 54% of children with bronchial asthma had a 
present or past history of atopic dermatitis and that in 86% of 
these patients atopic dermatitis had developed first. This means
Table 2. Onset of atopic dermatitis and bronchial asthma
that 46% of children with bronchial asthma had atopic dermatitis 
before hey developed asthma. The early onset of atopic der-
matitis noted in this paper is in agreement with former reports on 
a general population.6 Because parents might forget early child-
hood signs of mild atopic dermatitis and because we see many 
children with mild atopic dermatitis who can be cured relatively
Table 3. Therapy for atopic dermatitis and its effect on prognosis
Table 4. Family history of atopic diseases
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quickly, the cumulated prevalence of atopic dermatitis in patients 
with bronchial asthma might well be higher. 
 In infants and young children, egg white and other food anti-
gens play an important role in the development of atopic der-
matitis,8,18,22,23 but many of the food allergies in infants and 
young children are probably easily outgrown.22,24-26 Our data 
showed that atopic dermatitis in children was curable in 49% of 
cases even without therapy. This is in agreement with former 
reports. In our study, cure rates for atopic dermatitis were lower 
in patients who were treated with ointments or anti-allergic 
drugs compared with those patients who did not receive such 
therapies. It is likely that the severity of atopic dermatitis was dif-
ferent among these groups and the difference in the severity 
affected the cure rate; however, we were not able to determine 
the severity of former atopic dermatitis in this study.
 Our data did not show any effects of food elimination on the 
prognosis of atopic dermatitis. The effects of food elimination on 
the prognosis and on the later development of allergic march are 
controversial.8,18,26-28 The prognosis may vary depending on the 
start and accuracy of food elimination. Unfortunately, we could 
not determine precisely the accuracy of food elimination in this 
multicenter study. 
  In our study, positive family histories of atopic dermatitis were 
more prevalent in asthmatic children with atopic dermatitis than 
in those without atopic dermatitis, as reported previously.29 This 
may be because the interest in atopic dermatitis is higher in par-
ents who themselves and/or whose other children had atopic 
dermatitis, and this difference in interest may result in a differ-
ence in the recorded rate of positive family history of atopic der-
matitis. It is, however, also possible that the development of 
atopic dermatitis is regulated, at least in part, by factors different 
from those involved in respiratory atopy. The rate of positive 
family history of bronchial asthma was higher compared with 
that of atopic dermatitis, in our study. This seems peculiar 
because the prevalence of atopic dermatitis is generally higher 
than that of bronchial asthma. It is probable that family history 
of atopic dermatitis was underestimated due to inadequate 
recollection.
 Our data, showing that half of the children with bronchial 
asthma developed atopic dermatitis before the onset of bron-
chial asthma, suggest that atopic dermatitis is a useful predictor 
of the later development of bronchial asthma. However, many 
more infants have atopic dermatitis than bronchial asthma, and 
only a limited number of children with atopic dermatitis (about 
20% in our preliminary study) develop bronchial asthma. Higher 
rates of later development of bronchial asthma in children with 
atopic dermatitis have been reported,11,30 and the rate may vary 
with the severity of atopic dermatitis;23 moreover, atopic der-
matitis in children who visit hospitals may be more severe than 
that in children in the general population. Food allergy,23,25 a 
parental history of bronchial asthma,31 especially in mothers,5 
and smoking by mothers9 have been reported as risk factors for 
the development of bronchial asthma in children with atopic
dermatitis, but the accuracy of prediction is not fully satisfactory. 
The characteristics of children with atopic dermatitis who later 
evelop bronchial asthma should be clarified by a large scale 
cohort study in the general population in order to make more 
accurate predictions of the later development of bronchial 
asthm . Knowledge of the serial development of atopic dis-
eases in children should give us a better understanding of child-
h od allergy and clues to its prevention.
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